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The purpose of this study was to determine the incidence of
death as the initial manifestation of cholelithiasis. Records of
patients who died or underwent cholecystectomy for gallstone-
related disease at Duke University Medical Center between 1976
and 1985 were reviewed. Thirty patients died, six ofwhom (20%)
had previous episodes of biliary pain and stone documentation.
Twenty-four (80%) were asymptomatic (three with previous in-
cidental diagnosis of cholelithiasis). Reason for admission in-
cluded acute cholecystitis (nine), pancreatitis (eight) biliary pain
(six), cholangitis (four), jaundice (one), and endocarditis (one).
Three patients died of gallstone complications without surgical
intervention; one patient had renal failure and two had septicemia.
Other causes of death were: sepsis (seven patients), cardiac fail-
ure (six), pulmonary complications (four), renal failure (three),
cerebrovascular accident (three), liver failure (two), pancreatitis
(one), and gastrointestinal bleeding (one). During this period,
1731 cholecystectomies were performed without mortality. In
this group, the patients were younger (50 ± 8 years vs. 64 ± 13
years, p < 0.001), and had a lower incidence of cirrhosis (p
< 0.001) and diabetes (p < 0.002). The sex ratio was inverted
(p < 0.001). This study demonstrates that death from gallstones
is uncommon (three cases per year), as is death from their initial
clinical manifestation (1.2%). The risk of death is two- and
ninefold higher in patients with acute cholecystitis or acute pan-
creatitis. Age, cirrhosis, and diabetes are important determinants
of outcome.

R5 ECENT STUDIES indicate that the prevalence of
gallstones ranges from 5% to 44%, depending on
the patient population.'4 The incidence of

symptoms in patients with cholelithiasis is between 9%
and 37%.6,8 Less than half of symptomatic patients
undergo biliary tract operations. The probability of
an asymptomatic patient developing biliary pain is
10-31%,8.9 and only 7% eventually have surgery.8 These
data do not support prophylactic cholecystectomy or any
other treatment for silent gallstones, if one assumes that
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one can wait without risk of the development of symp-
toms. Data on the incidence of death or life-threatening
complication as the initial manifestation of cholelithiasis
are not available. Several studies have discussed the in-
fluence of associated diseases on morbidity and mortality
in patients with cholelithiasis. The purpose of this study
is to evaluate the prevalence of death resulting from the
initial complication of gallstones and to determine the
causes of those deaths.

Methods

We reviewed the medical and pathologic records ofpa-
tients who died between 1976 and 1985 at Duke Univer-
sity Medical Center with gallstone disease diagnosed
within the first 24 hours of admission as the primary
problem. The review included analyses of age, sex, pre-
vious biliary symptoms, nonbiliary diseases, acute com-
plications, and management of the cholelithiasis. Deaths
were considered gallstone-related when cholelithiasis and
its complications were determined by clinical diagnosis
or autopsy to be responsible for death. Excluded from the
analysis were patients who had gallbladder cancer, acal-
culous cholecystitis, or calculous cholecystitis that devel-
oped during hospitalization after the first 24 hours. These
patients were subsequently compared with patients who
underwent successful cholecystectomy at this hospital
during the same period. Statistical analysis for continuous
variables was performed using Student's t-test for unpaired
data and chi-square for categorical variables.'0

Results

Thirty patients died at Duke University Medical Center
as a direct consequence of gallstone disease during this
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TABLE 1. Complications ofGallstone Disease

Complications No. of Patients

Acute cholecystitis 9
Pancreatitis 8
Biliary pain 6
Cholangitis 4
Icterus I
Endocarditis 1

10-year period. The mean age of these patients was 64
± 13 years (range of 39-89 years). Eighteen ofthe patients
were men, and twelve were women. Nineteen patients
were transferred to Duke University Medical Center for
the management of complications resulting from chole-
lithiasis; all of the nineteen patients initially required in-
tensive care units for management. Six patients (20%) had
previous episodes of biliary pain and documentation of
stones in the gallbladder, but none had undergone cho-
lecystectomy. These six patients were admitted an average
of4.8 months after the diagnosis of cholelithiasis. All but
one underwent an emergency operation. Twenty-four pa-
tients (80%) were previously asymptomatic. Three ofthese
patients (10%) had documented gallstones; one had un-
dergone elective cholecystectomy, one underwent an
emergency cholecystectomy, and one died of septic com-
plications of cholelithiasis without surgical intervention.
The other 21 asymptomatic patients (70%) had no pre-
viously documented gallstone; all but two underwent
emergency operation. Two patients never underwent sur-
gery and died of renal or septic complications of chole-
lithiasis. The gallstone complications observed at admis-
sion are listed in Table 1. Acute cholecystitis, pancreatitis,
and cholangitis were the most frequent complications.
The most common associated, nonbiliary diseases were

diabetes (seven patients), cardiovascular disease, including
previous myocardial infarction, coronary artery diseases,
cardiac arrhythmias, heart failure, and valve disease (six),
cirrhosis (four), and chronic pulmonary disease (two). One
patient had lymphoma and another had morbid obesity.
The causes of death are listed in Table 2. In twenty-six
patients, the clinical impression was confirmed by autopsy.
The majority of deaths were due to sepsis or cardiopul-
monary failure.

CHOLECYSTECTOMIES FOR CHOLELITHIASIS
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FIG. 1. Numbers ofcholecystectomies for cholelithiasis at Duke University
Medical Center in 10 years period.

During the same 10-year period, 1731 cholecystecto-
mies were performed for cholelithiasis. The annual rate
was 173 (range of 139-188) (Fig. 1). The mean age of
these patients was 50 ± 8.2 years, which is significantly
lower than in the nonsurvivors group (p < 0.001). One
thousand two hundred nine were women, and 522 were
men. The sex ratio was statistically different than for the
patients who died (p < 0.001). The most frequent com-
plications of gallstone disease in the survivor group were
acute cholecystitis (245 patients), and acute pancreatitis
(51 patients). Acute cholecystitis and acute pancreatitis
occurred significantly more frequently in patients who
died (30% vs. 14%, and 27% vs. 3%: p < 0.02 and p
< 0.001, respectively). Age, diabetes, and cirrhosis were
other significant risk factors (Table 3).

Discussion

From these data, it is clear that death from gallstone
disease is an uncommon event (three cases per year at
this medical center). In this series, the overall operative
mortality for elective and emergency surgery was 1.5%,
which is consistent with earlier series."' '4 In 21 patients,

TABLE 2. Cause ofDeath

Cause of Death No. of Patients

Sepsis 9
Cardiac failure 6
Pulmonary complications 4
Renal failure 4
Cerebrovascular accident 3
Liver failure 2
Gastrointestinal bleeding
Pancreatitis 1

TABLE 3. Risk Factors ofthe Study Population

Alive Dead
Risk Factors (n = 1731) (n = 30) p value

Sex (M/F) 522/1209 18/12 0.001
Age 50.0 ± 8.2 64.0 ± 13.4 0.001
Liver cirrhosis 23 4 0.001
Diabetes 137 7 0.002
Cardiovascular disease 168 6 NS
Obesity 101 1 NS
Pulmonary diseases 45 2 NS
Renal diseases 6 0 NS
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the initial complication ofgallstone disease proved lethal.
With regard to factors that influenced the mortality in
our population, we could identify several risk factors. El-
derly patients were more likely to die, and this is not sur-
prising because they had more frequent medical problems.
Sex also seems to play a role, as evidenced by the inverted
sex ratios between survivors and nonsurvivors. However,
we cannot explain why the men were at greater risk of
dying. It is possible that men with gallstones also have
more associated risk factors. Some suggestion for this
possibility is provided in the recent paper of Sandler et
al.'6 In that study, too, men were at greater risk ofhaving
complications, as a consequence of concomitant disease,
compared with women. Patients who developed acute
cholecystitis or acute pancreatitis were two and nine times
as likely to die, respectively. With regard to associated
diseases, cirrhosis and diabetes occurred significantly more
frequently in the nonsurvivor group.
Numerous recent studies have examined the prevalence

and natural history of gallstone disease in Europe and in
the United States.8-'5 These showed that cholelithiasis is
a common disease, but also that it becomes symptomatic
in only 9-37% of cases. Therefore, the natural history of
asymptomatic patients would seem to be benign if the
probability of dying at the time of initial manifestation
of cholelithiasis is very low. The present observations in-
dicate a low likelihood for developing life-threatening
complications as an initial manifestation of cholelithiasis
(1.2%). On that basis of these data, we do not generally
recommend prophylactic cholecystectomy in asymptom-
atic gallstone patients. Liver cirrhosis and diabetes were
important determinants of fatal outcome in asymptomatic
patients. Should a cirrhotic patient with silent gallstones
have prophylactic cholecystectomy? The answer is prob-
ably no,'7 considering that these patients are at increased
risk even for elective surgery, although in selected patients
with well-compensated cirrhosis and symptomatic stones,
cholecystectomy may be advised. 18-19 With respect to di-
abetes, our results do not support the recently published
observations'6-20 that diabetes per se does not influence
the risk oflife-threatening complications ofcholelithiasis.
Although diabetes is not responsible for an increased risk,
cardiovascular, renal, and vascular occlusive disease as-
sociated with diabetes are important risk factors. In ad-
dition, diabetics with gallstones are not at increased risk
for elective surgery.2022 Our data indeed show that severe
complications of cholelithiasis are more common among
diabetic patients, lending support to the empiric recom-
mendation of early prophylactic cholecystectomy in these
patients.
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